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Since1978,C hin ala ndllS e m appingha sbe e n sta rted ,the s c ale ofthe m apisI:
1000000･ T he w o rk la sted m o r etha n10ye a r s. Fr o m1 980, a natio n alpr oject of
la ndllS e S u rv eyin C hin aha sbeenirnple m e nted by u s ing ae ri alphotogr aphy at
la rge s c alein the c o ll nty a nd pr o vin c ele v el. So fa rthis pr oje ctha s not be eII
c oTnpletedyet･ In o rde rto study thela nd llS e Cha ngein pe riod of 2
1 3 ye a r s,a
pr oje ct c o n c emingtheland ll S e Study ha sbe e n c o ndu cted sin c e1992 by u sing
La nds atT M a cquir ed a r o u nd 1990a ndthe mapping s c alein e a stC hin a a nd in
w e st C hin a a r e1: 250, 00a nd 1: 500, 00s epa r atly. A fte rdigitizingthela nd
u s em aps, ala nd use data ba s efo rthe whole te rito ry will be e stablished in
19951 Fo rthe ty pic al a re a withgre atla nd u s e ch ange, r e m ote s e n sing m o nto r-
mg with
■1a rge m ap pings c alein the period 1- 3ye a rha sbe en in cluded. M e a n-
while
,
thelandllS efr equ e ntlyrn omito ringha sbe e ntake n llSihgNO AA A V H R R
data atr e s ol山ioh of16 km ,4km a nd 1 km in the whole c o untry.
1. Intr odtI Ctio n
In today
/
s w o rld, rapidpopulatio ngr o wth, a c co mpa nied byfo od a nd r e s o u r c e
sho rtages,a s w ella s e n vir o n m e ntal degradatio nis thr e ate ning s o cial a nd e c o-
n omic developm e nt. C hin a
'
s population is o v e r o n e
- fo rth ofthe total w o rld
populatio nbutits a r ablela nd pe r c apital is m u ch lo w e r e v e ntha n m o stde v el-
oping c o u ntrie s. T he populatio n ofChina w a s1.0 5 billo n a nd itstotalcultiv at_
ed a r e a w a s o nly 98 mi 11io nhain 1983･ T hatisto s ay ,thela nd pe r capital is
O･0 9ha･ W he n2000c o m e s〉thepopulatio n willre ach113 billio n, m e a n while,with
the de v elopm e nt ofn atio n ale c o n o my,urba n a nd indtlStrial la nd e xpa nding,the
ar ablela nd ha slr edu c ed ye a rby ye a rI T he a r e a of n o n agric ultu r alla nd will
re a ch lO mi llion ha,a ndthe a r e a of badlydegr aded la nd willtakelO % in whole
te r rito ry of the c o nditio n s , s u ch a s the de s e rtiffic atio n la nd c a u s ed by
t n r e a so nable ll S e, ha sin c reas ed by m o r etha nlOOO km
2
e a ch yea r . Itis cle a r
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thatcha nge sinla nd c o nditio n s a nd fo od s up plyhave a signific a ntinflu e n c e o n
s ustain able de v elopm e nt . Re c e ntly, a sthe progre革S Of C hin a
'
s opeming a nd r e-
fo rming, the st ru ctu r e and a r e a of c r op pl ng ha sgreatly affe ct the n atio n al
e c o r c o mic developm e nt ofo u r c o u ntry. S
■
o theland u se m oito 中gis ve ryl mpO r-
ta nt
'
in C hin a. a ndthe abilityto obtain theinfor mation abo ut theland dynamic
tir n ely a ndpr ovi de s cie ntificde cisio n
-
r n aking.
1, Stlldy o nla ndllS e/ 1a tldc o v er
T he fir st n atio n al pr oje ct o nla nd llS e m ap pi ng W a s
C hin a. T he s c ale ofthe m apis1:1000,0 00.
T he pr epar ato ry w o rk started sin c e1978,a nd by 1981
pr o vin e s w e r ela u n ched,the c o r npliling and m ap ping
c a ried o lltin 1978 in
s a mpling studie sin all
c o mpletedin 198,the
wholepr o c e s slasted n e a rly10ye a r s･
T he c o mpiling of 1:1000,000 la nd u s e m ap of C hin a w a sba s ed o n m ultiplein-
fo r m atio n s
,
in cluding s a mplingstlldie s a ndr o ute s u r v eyin e a ch pr o vin e, 1 nte r
-
pr etatio n of la nds atim age s a nd air
-
photo s,a nd fa cts gathe r ed fr o mla rge s c ale
也e m atic m aps.
Fr o m1980
,
a n atio n alpr oject of la nd u s e s u rv eyin C hin a ha sbe e nimple
-
m e nted by u sing a e rialphotography atla rge s c ale(1±100,00 in agric ultu r e
a r e a)in the c o unty a ndprovin ele v el. s oforthis proje ctha s n otbee n c o mpleted
yet.
In o rde rto stlldy thela nd u s echangein the period of 2
-3-ye a r s, a pr oject c o n-
c emingthela nd u s eha sbe e n c o ndll Cted sin c e1992. Main r e m ote s e n singdata
s ollr C eis La nds atT M a cquir ed a r o u nd 1990. T heinte rpretation m appi ng s cale
in e a stC hin a a nd in w e st C hina a r eI:250, 00a nd 1:500, 00sepa r atly.A fte r
digitizingthela ndll S e m aps ,ala nd u s edata ba sefo rthe wholete r rito ry wi ll be
established in 1995.
To c o unte rthe de m a nds o
'
f m a c r o-in v e stigatio nfo r r e s tllts data a nd r e m ote
s e n sing cha r a cteristic s,1andu s e a nd c o v e rty pes wa s cla s sified tw o cla s s e sin
-
clllding6 firstcla s stype s a nd22s e c o ndtype s ･ In o rde rto c r e ate e n vir o n m e nt
cla s sific atio n syste m a ndfurthe r ll nde rsta nd the r elatio n ship betw e e nla nd r e
･
s o llr C e a nd ge ogr aphic ale nvir on m e ntba ckgr o u nd,type bo unda ry of basic ge o
-
gr aphic alunits will be dr a wn while r e m ote senslngI m ageisinte rpr eted fo rla nd
r e s o u r c e. M ulti- attributejudgm e nts of o n e ll nit are realiz edthr o ughrn atching
r e m ote s e n singdate with n o n
-
r e m ote s e n singdata ･T he cla s sificatio n systmiis
c o n sitedof43type s andtw o cla s s e s.(Tab.1a nd Tab.2)
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Table.1 Ma cr o- cla ssofic atio nsyste m oflandtlSe/la ndc ov e r
1. Fa rmla nd
ll im gated field 1.2 n on - i migated field
2. For e st
2.1 fore stc o v e rland 2.2 shrub la nd
3.G r a s sla nd
3.1 highc o v e r agegr a s sla nd
3.2 mi ddle c o v e ragegr a s sla nd
3-3 lo w c o v e r agegr a s sla nd
4
. W ate rbody
4.1 riv e r cha n n el
4.3 r e s e r v oir
4.5 be ach
5. Re side nt and lndll Strial Site一a nd
5.1to wnship
5.3 othe r
6, Othe r s
6.1 sandyla nd
6.3 s aliniz ed alk alin e
6.5 ba r eland
2.3 othe r
4
.2 lake
4.4gla cie r a nd 丘r n
5.2 indu strial La nd
6.2 dese rt
6.4 m a r血Ia nd
6.6 ba r e r o ckgr a v el la nd
Table2･C hin ageographica･1e nvir o n m e ntbasic ll nitcla ssific ation system
A. Te rnpe rature
Cla s sified 9classes a c c o rdingto ac c um ulatedte mperatu r einde x(>
o
C)
B, M oistu r eCo efrlCie nt
Classified 5cla s s e sba s ed a ridity
C. G e o m o rphological fe atu r e s
Fo u rtypeisdiffe r e ntiated fr o mge o m o rpholoic al fo r m s
l. M o u ntain o usla nd
Fo u r s ub - ty pes are adivided a c c o rdingto relativ e ele v atio ndiffer e n c e s
2. H illy a nd
Fo 11r S ub - ty pes a c c o rdingto ele v atio n
3. Pュatfo m
Fo u r s llb - type s a c c o rdingto platfo 血 altit11dc
4. Plain
Se v e n s ub - ty pe s a c c o rdingto r elativ e ele v atio ndiffer e n c e s
D . Soiltext一打 C
Sa皿dy,lo a m,and fin esoilaredivided
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n epr ole Ct W a sba s ed o nfully stu.dying pr a ctic ablete chniqu e r o lltin e s. La nds a.t
T M wi n be u s ed a s m ain info rT n atio n s o u r c e s. Ir n ageinte rpr eting w o rk will be
払 r ried o ut a c c o rding to the divi ded m ap she ets ofinte r n atio n alsta ndard. Ar ea
r n e a stlr e r n e nt,graphic data input and c re atl nginfor m atio n syste m will be fin-
ished at s a m etim e u nde rthe s llp pO rt Ofc o mpute r s oftw a r e a nd ha rdw a r e e n vi･
r o nrn ent.The m ain pr o c edu r e si!sho w n a sFig.1.
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Fig. ] T hepr o c edu r e of la ndtIS edataba s e e stablishr n e nt
So fa rthe r e a r ethr e ele vels ofthis data bas ein C hin a. T he fir stle v e一 of data
base wa s established ba s ed o n a s eri s m ap at-scale of 1: 4,000, 00.T helaye rs
includedl in data ba s e a r esoil,v egetation,dese rt,de s e rtific atio叫,drain age
syste m,1ake,r ailw ay,r o ad,political bo unda ry,etc. , T he de v eloprn e nt of s e c o nd
laye rdata baseis o nthe w ay which is m ade ba s ed o n a serie s m ap ats c ale of1
:1
,000, 0 0.T helayer of the data ba s eincludela ndu s e,land e v alu atio n,dr ain
-
age syste m,c o m m ll nic atio n etc.T he D玉M data ba s eis ge n e r ated by the
topogr aphic m apatsc ale of 1:1,000, 00.
2. Studyo nla ndllS e Cha J)ge
m euT hr e eNorths
”
pr ote ctiv efo r e stsyste m cov e r s1 3privin c e s withatotala r e a
of 4.0 67T nillo n squ a r ekilo m ete rs. In orde rto e valu ate the pr a ctic ale c o n omic
a nd e cologic benefits re sdted fr o mthe hugein v estmentin affo r e statio n,the
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pr]e ct of
”co mpr ehe n siveln vento ry and Mo nir o rlng Of
”
T hr e eNo rths
P
s helte r
Fo r e st Regio nby Re mote Se ning DataUva sput o ntheplist ofn atio n al key s ci-
e ntifi c a ndte ch mic alprojects sin ce1 986.
A llthe resou rce data n e eded w e r e obtain ed a nd 1747she ets ofs eri althe m atic
n aps w e r e c o mpiled on the scale of 1 : 100000, I : 200 000and 1 : 50000 ,
incltLdingfor est m aps,fo r e stsiteFlaps,gras slandr e sonrc e rnaps,landllSe m aps,
a nd la nd r esou rc e e v alu atio n m aps･ D ata a n alysis sho w sthatfo r e st c oァe r agein
thein v e sigated r egio n r ais ed signific a ntlyfr o m6.3% in 1977to 8.43% in 1988,
a ndthe e c ol gicale n vir o n m e ntin priority affore statio n r egio n ha s obvio usly
improved. T he constru ctio n of the
”
T hr e eN o rths” pr ote ctive fo r e st syste m
r e ally m ade tr e m e ndo us a chie v e m e nts. At the s a m etim e, s o m eprobler n s w e r e
dis c o v e r ed
,
S u ch a s m o n o- speies affo restatio n,lo w s u r viv alr ate ofa rbo rfo r e st
in s om e ofarid ands e mトari dr egio n s,in s e ct a nd dis e a s ede v elopm entin s o m e
r egio n s. Especially, de s e rtific atio nis v e ry s erio u slyin the fr agile z o n e. Fo.rin-
stan c e, the de s e rtific atio n a r e ain c r e a s ed by9.3 6% fr o m1960to 1987in Yulin
c o ll nty.
T he No rth C hina Plain alo ngthe】】oha oBay w a s s ele cted a sthe study a r e a o n
c o a sta･1cha nge s a nd the pr o]e ct w a spe rfo r m ed bythe C hin e s eAc ademy ofSci-
e n c e s. N in ePale o- c oastallin e s sin c ethe H olo c e ne Epo ch ha v ebe e ndete r min ed
也r o ug pro ces slng and an
.
alys e s of m ultトte mpo r al La nds at M SS; T M im age
data, a nd integr ated a nalysis ofre mote s e n sl ngdata, a r cha eologl Cal data, a nd
litho sphe redata.
Studysho ws thatc oastalcha ngeis a r ene ctio nofcha ngein s e a
lle v ela ndglobal
clirn ate. T he r ate ofsho r elin eforw ard m o v e m e ntis un e v e n
,
fo r exa mple, du r-
ing the s e ain vよsio n of the H olo c e n eEpo ch(700yr s. a .P.)the ho riz o ntalspe ed
ofs e al w ate rin v a sio n w a s abo ut70- 7 5krn/100yr s, the e xte nt of in v a sio ntoI
w a rds w e st w a s ' up to 150
- 1 60km . DtLring the dry
-
c o ol tim e of
pale o - clim ate(e.g.7800yrs. B.P. , 5 300yrs. B.P. ,38 00yr s. B.P. ,200yr s. B.P.), s e a
levels dr opped dow n, riv e rbr o ught a gr eat a m o u nt ofsilt a nd s a nd which de+
po sited in the plain a nd riv e r m o uth. a r e a a nd c oastal lin es m o vedto w a rdsthe
Se al ln the m ap m ade 血 th is study,it c anbe s e e nthat the delta ofthe Hll a nghe
Riv e rhas m o v ed 412km2se a w a rd ftom 1975- 1 985･ T he s e ale v elcha ngeis v e ry･
s e n sitiveto clirnate cha nge a nd willinflu e n c egr e atlyhu m a n a ctivitie s, e spe cially
in distri butio n of in血1Stry andagric 11tt u ein the c o astalr egio n.
As fo r la nd c o v e r cha nge w e ha v e u s ed the I D R ISI G ISs oftw a r e
syste m(Ea stm a n, 1992b)to ru na s e rie占of 36m o nthly A V H R R- deriv ed ND VI
im age sfo rC hin afo rthetim eperiod of Ja n u a ry,1 986to De c e mbe r, 1 988. T he
data w as e xtra cted fr o mthe N O A A-Bp A Mo nthly Ge n e r aliz ed Global Vegeta一
也o nInde xdata s et which is pa rt ofthe N O A A- E P AGlobal Eco syste m Data
- 24 -
Set(N OA A- E P A,1 992).Theim ages w e r ein■r a ste rfo r m ata nd had.alO
- min ute
r e s ollltio n.
Using the sta nda rdiz ed P C A, thefir st c o T nPO n e nt Cre atedr epre?e nted the mea n
annualv egetatio npatternfo rChin a r ega rdle s s ofte mpo r alcha nge. Co rnpo n e nt
1 show sthe char a cte ristic v egetatio n c o v e rfo und in C hin a. Vegetatio nis m o st
spa r s ein the w e st ,e spe ciallyin the Ta rir nBasin〉 a ndthe nthe Gobi De s e rt a nd
ordo sPlate a.u to the north. Vegetatio n a s4epicted by N D VI is m o r ede n s ein
Ea.st Chin a, tho ugh a r e a s of lo w N DVI in the
■
East a r e a r e a s ofp pulatio n
c e nte r s a sw ella s ope n w ate r. O f inte r e stin thelo w ND VIo v e rthe Sichu an bad
sin, a nd a r e a of intensiv e agn cultu r e. Altho llghthis a r e aha s ahighpopulation
de n sity, thetow N DVI m aybefr o mthe highhu mi dity a nd fr eqtl e ntfog - c o v e r
o v e rthe r egi o n, lo w e ri ng the N D VIre c o rded by the N O A As atellite･ T he
gr e ate st N D VIco r n e sfr o m the tr opic al r egi o n s Of s o uthe r n Yu n n a n a nd
Hain a nisland. Be c a llS e C O r np n e nt1e xplain sthe gr e ate st variationin the te n
.
po r al data s et, a nd the r esulting c o mpo n e ntdepictsthe typI Calv egetation pat
-
te r nfor C hina, thisindic ate sthat the rn a】o r elem e nt ofele m e nt ofv ariabilityin
N D Vl isthat which o c c u r s spatially.
co n c emingthe c o mpo n e ntlo adings, figu r egr aphsthe c o mpo n e ntlo adins for
l
c o mpon e ntI a nd sho ws that the o ngl n a1 36im age sallc o r r elate v e ry highly
with Co mt)o n e nt 1. Brieny, the lo ading cha rt illu str ate s the c o r r elado n
betw e e n e a ch of the 36rnonth 1yim age s a ndthe c n r npo n e ntbeing diagr am ed･
Fo r e x a mple, the plX els ofthe c o mpon e ntim age wi tha po sitive c o r r elation
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hav ea similar m o nth 1yv叫ation(m or e ove rtin e arlie r c o TnpOne ntStha ninlate r
o n es)asindicatedbytheco mpon e ntlo adings. Pixels which are n egativelyc o r re1
1atedte ndto ha v e
■
a n oppo site m otly v ariatio nasindic ated bythe c om po n e nt
/
s
lo adings･ An othe rw ay ofe xplaining thelo adingis ,a c c o rdingto Ea stm a n a nd
Fdk(1993),ifa m o nthsho w s astro ng po sitiie c o r r elatio n with a spe cific cわm -
po n e nt,itindic ate sthat that m onth･c ontains alate nt(to s o m e e xte nt a hidde n
o r u nap pa r e nt)spatialpattern thathas astr o ngsimilarityto the o nedepicted in
the c o mpo n e ntim age･ Si mi la rly, a str o ngn egativ e c o r relatio nindic ate sthat the
m o nth lyim ageha s alatentpatte mthatisthein v e r s e ofthatsho w n.
To de m o n str atethis c o n c ept c o mpo n e nt2 sho w s a str o ng po sitiv e c o r r elatio n
in the n o rthea st of C hin a
,
a nd a str o ng n egative c o r r elatio nin the So uthw e st,
with m u ch of the co u ntryin betw e e nthe positiv e a nd-n egativ e c o rrelatio n s,
tho ugh statistic ally m o st ofthe c o untry is m o r epo sitiv ely c o r r elated. T he
loadingsfo r c o mpo n e nt2sho w ahighc o r r elatio nin the s u m m e r m o nths a nd a
lo w c o r relatio nin the winte r rn o nths･ W hat thisindic ate sisthat the n e xtgr eat-
e st ch ange afte r c o mpon e nt1 is thete mpo ralcha nge c a u s ed by the cha nge sin
s e a s o n sfr o m s tu n n e rto winte r.
3. CotlCltISio n
As p
-
a rt ofthe w o rld
,Chin a als o c o nfr o nts withthe s erio u s n e s s ofr esollr C e S a nd
e n vir o n m e nt pr oble m s c a u s ed by hu m a n a cti vite s a nd the cha nge of n atu r al
c o nditio n s･ Itisi
.
mpo rta ntfo r C h ina, to pay m o r e attentio nto the study of
globalcha nge andto e nha n c einte r n atio n alc o ope r ationin thefield, soa sto ad･
Ju st the policy ofec o n omic de v elopm e ntin the pr o c e s s of m ode r niz atio ninthe
c o llntry.
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